Sp1 binding sites inserted into the rous sarcoma virus long terminal repeat enhance LTR-driven gene expression.
Although the Rous sarcoma virus (RSV) long terminal repeat (LTR) is an efficient promoter of transcription, most RSV proviruses are down-regulated upon retroviral integration in non-permissive mammalian cells. Among other mechanisms, DNA methylation has been shown to be involved in proviral silencing. The presence of Sp1 binding sites has been demonstrated to be essential for protection of a CpG island and also non-island DNA regions from de novo methylation. Also, the presence of these sites in the LTRs correlates with the transcriptional activity of certain proviral structures. Using transient and stable transfection assays, we demonstrate that insertion of Sp1 binding sites into the RSV LTR remarkably increases expression of the LTR-driven genes in permissive and non-permissive cells, despite the reported negative effect of insertion of the non-specific DNA into the LTR promoter/enhancer sequences. Particular arrangement of inserted Sp1 sites was effective even in stably transfected reporter gene constructs into non-permissive mammalian cells, where additional factors exert negative effects on expression.